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Introduction
Information technology (IT) is widely acknowledged as a major force in economic development, presenting both opportunities and threats for the rural periphery.
This paper attempts to outline and explain recent developments in these technologies, placing them in an overall framework of economic development. It examines how these developments might influence rural areas, both in terms of how IT impacts on the periphery, and in terms of how the technology might be exploited to promote development in rural areas.
In the first place it is necessary to outline a conceptual framework of information technology within recent changes in economic development, and secondly to locate these developments within the context of rural development. One of the key questions at the heart of current discussions about information technology is whether it will bring about greater centralisation or decentralisation. The significant technological development has been the convergence between computer technology and telecommur,ications in the form of computer networks, and applications of this technology in the context of rural areas raises questions about appropriate adaptations for indigenous development.
Much of the attention in information technology, to date, has been focused on the technology side and there has been inadequate examination of the information component. A significant proportion of research work in this area has been of a speculative nature, since the technology is still in the early stages of diffusion and little empirical analysis has been carried out. The debate about the potential of IT, therefore, particularly in relation to the periphery, tends to swing from the extreme of pessimism to that of optimism, with few clear insights into the cultural and political dimensions of its diffusion. From a rural perspective much more attention needs to be given to the cultural dimension of exploiting this technology, and there is much to be learned in this regard from the Nordic experiments with teiecottages.
Information technology is increasingly regarded as an important tool for rural development, with emphasis being placed on ways of diffusing this technology to small and medium-sized businesses (SMEs), in particular. An important strategy in helping to bring this about is that of networking between small-scale enterprises in remote areas.
An investi~tion
into the potential of information technology for rural development, therefore, raises a host of policy issues, some of which will be touched on in this paper.
The information economy
A number of commentators on the current phase of economic development refer to it as 'post-Fordist', mainly because of the significant shift away from traditional mass production towards new possi- (Gillespie et al., 1989) . In the new marketplace, therefore, there is a greater emphasis on innovation, creativity, quality and design, with information being regarded as the key resource. There is, therefore. a significant shift away from the traditional view of physical and material resources towards knowledge-based economic activities.
At the heart of these developments are the new information and communications technologies (ICT), which have been referred to as the 'permissive technology' and which are facilitating significant changes in the nature and organisation of economic activity. The most important technical development which has occurred in this area is the application of computer techniques to information engineering, with network connectivity being an essential feature of the new communications technology. What has been created, therefore, is a tool for facilitating interaction between organisations and people, and it is sometimes referred to as 'telematics'. What is implied by this term is that anything which can be computerised can be telecommunicated, and anything which can be telecommunicated can be computerised. The importance of this development is the facility for bridging significant physical and related organisational and cultural distances (Arnbak, 1990 As far as the periphery is concerned, the provision of physical infrastructure for computer networks -although extremely expensive and in need of significant subsidisation -is the easier part, while the greater challenge is in creating a genuine community of interest between different parties who might form networks.
According to Arnbak (1990) (Arnbak, 1990) . It has also been estimated that an investment of 1% in telecommunications infrastructure renders a contribution of 2% to the same GDP.
As economic activity is increasingly characterised by specialisation and a greater division of labour, information technology enables local businesses to be connected directly to national and international production systems, making it possible for them to respond to market changes at short notice. Integrating such outtying areas into the Iarger marketplace, however, could expose the weaknesses of some areas to increased competition.
Computerbased delivery systems for information-intensive activities such as banking, insurance and business services could have drastic implications for peripheral areas through the closure of remotely located branches, and through weakening the regional competence profile by removing the scarce supply of associated skills.
In conceptualising the role of IT in economic development, it has sometimes been asked whether we should begin with the solutions or with the identified needs. It is not easy, however, to determine the relation between needs and solutions, and in many cases the formulated needs are the result of a long process which has been stimulated by an awareness of possible solutions (Hetland, 1990) . Telematic field trials in Norway have helped to concretise possibilities which at the outset were difficult to conceptualise.
The objective of these trials was to arrive at technical solutions which would satisfy social needs in the best possible manner.
One of the problems associated with devising effective ways of exploiting information technology is the fact that too much emphasis has been placed on the 'T' of IT and there has been a general neglect of the role of information generation, capture and transmission in economic development (Hepworth, 1989) . As society becomes more complex, there is a growing need for access to information, which is now regarded as the key resource in all economic sectors. It has been suggested that the modern manufactur- 
Centralising or decentralising
While the spatial pattern of computer networks and data communications has been strongly biased towards the urban core, information technology has enormous potential for economic decentralisation. Most researchers, however, point to the paradox of IT and the 'thesis of ambivalence' with regard to centralisation and decentralisation strategies.
It is generally held to be too early yet in the diffusion of this technology to discern possible scenarios with any degree of certitude.
One possibility is for more centralised structures with a greater gulf between the core and the periphery (Boisard. 1990). The second possibility is for all centres to achieve a greater degree of autonomy because of the greater uniformity of tools which the technology will make available to them. In the case of JIT inter-organisational networks, however, it would appear that they are leading to spatial agglomeration tendencies around cities. Hepworth (1990) Although the electronic infrastructure makes decentralisation possible, he suggests that in all probability it will not be accompanied by the decentralisation of firms, administration units and social networks.
The rural development focus
The diffusion of information technology, particularly that associated with data communications, is largely an inter-city phenomenon with much of the development being concentrated in economic core areas. The supply of VANS (value-added services) is dominant in core areas, with the core exporting these services to the periphery.
In the case of the U.K., for example. 75% of LANs are located in or near London (Gillespie et al., 1990 areas, but as areas with a multitude of business and cultural possibilities based on the social structure of village communities.
The future of these areas, however, depends very much on the diversification of rural economies, which is dependent on the attraction of small and medium-sized enterprises. Among the barriers to rural development, however, is the geographic and socio-cultural distance from markets and decision-making centres, the lack of easy access to information, the lack of public services, training programmes and training facilities for the workforce, and the lack of links with other firms. Among the many different solutions to these problems is the provision of high-quality telecommunications services, which would diminish the impact of distance (Qvortrup, 1990) .
The role and potential of the new information and communications technologies in rural areas is still quite poorly understood and this is related to their slow rate of diffusion in these areas. Nevertheless, Qvortrup (1990) insists that it is highly important to demonstrate, not only that there are pressing needs for telematic services among rural populations, but also that these needs can be met at a reasonable cost within a general telecommunications strategy. Johnston (1992), however, notes that the commercial prospect of recovering the cost on investment in IT infrastructure is a significant problem for rural areas.
Efforts to date, however, to promote closed userIt is interesting to note that much of the EC literature group value-added telematics networks have not on the prospects of IT in rural areas tends to see always been successful (Gillespie et al., 1990 (Dillman, 1985) . Initiatives, to date, both in Ireland and in France to promote the use of videotex services in agriculture have been rather disappointing, raising questions about the priority of providing such services and also about the ability of farmers to adopt this technology (Harkin, 1988) .
Networking between SMEs
In order to create a demand in peripheral rural areas for advanced telecommunications services, it will be necessary to create a culture of 'networking' among SMEs. Creating the environment for easy, complex and innovative interaction between firms has been suggested as a major role for regional policy (Christenson et al., 1990) . With the shift away from linkages based on physical resources towards competence and knowledge-based networks, it is imperative to promote this important form of flexible organisation.
One of the reasons for networking is to benefit from competence embedded in other firms. By the establishment of networks, information channels are created resulting in interfirm co-operation in areas such as R&D and marketing, thereby reducing transaction costs. Interaction between firms can result in new products, processes and business ideas. One of the main reasons for inter-firm networking is the need for balance between conditions of local production and international competition. The Swedish experience in this area has indicated very positive results with evidence of greater trust and solidarity than opportunism, despite the normal existence of power relations (Christenson et al., 1990) .
Swedish Telecom have also designed a policy to bring about greater uptake among SMEs in less favoured areas. The 'Demotel' project emphasises learning-by-doing and tries to bring about closer buyer-supplier interaction. Experience from this project to date has identified the issue of information flow as one of the most important barriers to diffusion of IT, and one of the least understood by policy-makers (Carlson, 1990) . In the course of the Demote1 project a problem arose in relation to new applications which often embodied software-specific features and proprietary information. According to the terms of reference of Demote1 other users were given access to whatever information was generated. (CEC, 1988) pointed out that the Nordic teleservice centres were probably the most comprehensive, the most well-developed and the most interesting example of this type of initiative.
The Nordic telecottage
In the case of the Norwegian telecottages, field trials have for a number of years provided important insights into the process of IT diffusion in the rural periphery, and in their essence they provide the nucleus of a policy for rural development (Hetland, 1990) . Rather than on issues to do with hardware or software, these field trials have mainly focused on the organisational issues or 'orgware'. The experience to date has seen an emphasis on teleassisted rather than teledistributed services, mainly because of the fact that the local basis of experience and competence restricted technological applications to to provide interesting and highly skilled work for young populations in remote areas. Most of these areas import their highly skilled services from urban centres and lose the majority of their bettereducated young population to these centres. The role of these telematic centres is to help rural areas compete for skilled service activities by strengthening the local IT infrastructure and skills.
The achievements to date of these field trials may be modest, but they provide very useful indications based on the practical difficulties encountered in attempting to introduce IT applications to remote locations.
A major contribution of the field trials was in the area of marketing, with an attempt to identify various possibilities for services in the interplay between the technological possibilities and the needs of the marketplace.
An original ambition of the centres was to become 'service exporters', but this proved too demanding and had to be toned down (Hetland, 1990 (Hetland, 1990) . The experience is that the more standardised the service being provided, the more important it is to keep transaction costs low, whereas the more unique the service being provided, the less effect such costs exerted on its profitability.
Thus a standardised service such as word-processing in the form of remote work was only successful to a limited extent, and in the case of one field trial such work had to be abandoned.
A primary objective of the Nordic telecottages was to build up networks, in order to strengthen creativity and the ability to innovate, and also to make contact with the market. Networks of competence were created by co-operating between the 65 or so telecottages scattered throughout the Nordic periphery, and one of the resultant services is a 24-hour translation service in 10 languages, based on a telefax network. A regional database has also been established to unite the Scandinavian telecottages to compete with sophisticated data centres in large cities for high quality work. The Norwegian telecottage experience found that where a rural community tried to establish an enterprise based on local competent personnel, it demanded an extensive degree of networking and a long period to become established in the market. Because of the relatively long period necessary for establishing such an operation, it was suggested to award a 'networking grant' to help build up the necessary network.
French experiments

Similar experiments
have been carried out in France with what are termed 'multimedia complexes', the purpose of which is to build 'bridges' to transform national applications of IT into feasible projects for rural areas. The experience in France has been greatly aided by the fact that Transpac, the French packet-switching service, has location-independent connection charges with a dense network of access nodes. In 1985, the French regional development authority, DATAR, initiated a policy of establishing such centres to counteract the potentially negative consequences for business and tourism resulting from a reduction in administrative, banking and educational services in rural areas. Among the objectives of the strategy employed were the following: to take over repetitive tasks from scarce administrative personnel, to establish new service industries including teleworking, to improve facilities for tourists, to use redundant centres and schools for distance-learning facilities, to bring national and international events to the local population and to help export the regional cultural identity to other regions and countries (Bensaid, 1990) .
The same principle of providing a centralised IT service, which characterised the Nordic telecottage also operated in the French multimedia centre, since it was felt that SMEs and households could not afford to purchase these services on an individual basis. The French centres would appear to be more sophisticated than their Nordic counterparts, with a typical centre having a cinema, computer centre and distance-learning aids. Centres have on-line connections with public facilities such as schools and libraries in the locality, which enables them to either use the facilities of the centre, or supply some product to it. Such centres are expected to speed up the diffusion process of new communications techniques and by providing access to the most advanced services, enable rural communities to attract new economic activities to their areas. Since such centres are a relatively recent concept in regional development, it is expected that they will take some considerable time to become established.
The United Kingdom
Among the most interesting examples of the promotion of IT in rural areas in the U. , 1991) . The employment record to date, however, has been very modest and the development agency is acutely aware of the need for a strong marketing programme to achieve a greater degree of economic relocation.
Policy issues
Among the various difficulties faced by policymakers in relation to the diffusion of information technology into rural areas is the need to justify major infrastructure expenditure in telecommunications when the potential benefits are speculative and may never materialise.
In addressing this issue, Parker et al. (1989) remark that while a fibre optic cable will not be installed in rural areas unless there is economic justification for it, no economic justification may materialise unless the cable is installed. In other words, we cannot measure missed opportunities.
In Small and medium-sized enterprises (SMEs) were the main target population, since such firms were unlikely to benefit from IT if left to their own devices.
There has been little critical assessment of the STAR programme to date, although a further extension of the applications side of the programme, known as TELEMATIQUE, has been launched. The main danger of the STAR approach, which involves speeding up the integration of less favoured areas (LFAs) into telecommunication networks, is that it could provide easier access for external economic interests to the periphery who might have a competitive advantage over local interests (Gillespie and Robins, 1989) .
The most recent EC initiative in promoting telematics in rural areas, ORA (Opportunities for Rural Areas), has a limited budget of ECU 14m up to 1994, which reflects a concern not to disperse resources (Johnston, 1992) . Among the various projects will be a comprehensive analysis of experience with telematics in rural areas, which will allow the reasons for successes and failures to be identified. The core of the research will focus on the development of common specifications and demonstrators of telematic systems to support rural tourism, local and regional administrations, small business and teleworking.
The The diffusion of IT, therefore, presents many paradoxes and future scenarios are ambivalent, but the clear message to policy-makers is to give serious attention to this new tool for regional development.
The diffusion of IT to date has been strongly influenced by large organisations in both the private and public sectors, and consequently in many countries investment in infrastructure has been concentrated in the core areas of economic activity. Policy-makers who are concerned with enabling rural areas to benefit from information technology have a two-fold role to play. Firstly they must ensure that rural areas do not suffer any deleterious effects from policy decisions at national or international levels. Clear pointers have already been given about the dangers of contributing to a dependency form of development in the periphery, by speeding up the infrastructural integration of the periphery into global networks, in the absence of clear policies of how this infrastructure can be exploited for indigenous development. It is imperative, for example, that outside interests are not facilitated inadvertantly in exploiting the market potential and scarce technological skills in the periphery.
On a more positive note policy-makers must focus on the need to reduce both cost and skills barriers, particularly among SMEs in rural areas, so that they can enhance their competitiveness by exploiting IT. The most impressive efforts in this respect have come from the telecottage movement, whose focus has clearly been on indigenous development. While the results of these experiments to date are quite modest in terms of employment creation, they have considerable experience to share with other regions who are currently lagging in adopting this technology. One clear area of policy development, which has already been identified, is the need to create a networking culture among SMEs. Experience from the telecottage experiments indicates the practical obstacles towards establishing enterprises in remote areas by means of exploiting IT. Networking is the flexible means of organisation which would allow a reduction in transaction costs in areas such as R&D, marketing and other i'nformation-intensive activities. The challenge of establishing these networks should not be underestimated:
information technology, however, can play a significant role in bringing them about.
